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Verification of emission source of PCBs contained in the microplastics found in Sagami Bay

Kenji OZAWA* and Satoko MISHIMA **

(Research Division, *currently Water Purification Division, Waterworks Department, Public Enterprises Agency,

**currently Shonan Region Prefectural Administration Center)

Summary

In order to verify emission source of PCBs contained in the microplastics found in Sagami Bay, we measured

PCBs adsorbed on the surface and included in the inside of the beached microplastics on the coast in Sagami Bay.

As a result, we confirmed most of PCBs contained in the beached microplastics is adsorbed on the surface. Some

of PCBs is included in the inside and is derived from the organic pigment or Kanechlor added as a plasticizer. In

order to verify behavior of PCBs between the environmental water and the beached microplastics, we measured

PCBs adsorbed on the surface of the beached microplastics and PCBs in sea water of the same sites and river

water of the near sites. As a result, we confirmed the beached microplastics and the environmental water have no

comparable PCBs isomeric compositions. We estimate the beached microplastics adsorb PCBs in distant sea or

ages.

Key Words: microplastics, PCBs, emission source, Kanechlor, organic pigment
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Table 1 MP samples measured PCBs included in the inside

Sampling date . Number of samples* Amount of
. Division of sample
Sampling site PE PP PS EVA  samples
Ifzpr' 2018 givide into PE,PP,PS 3031 0.03~
UEUMA (EVA sincludednPE) 2 2 0 Ilg
Beach :
Jul. 2018 ' dmdé !I.]tO ?E,PP,PS,EVA 7 1 1 0.005~
Takahamadai and divide into colors and 3 - 0 0
Beach shapes again llg
* Upper number : measured PCBs adsorbed on the surface
Lower number : measured PCBs included in the inside
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Fig.1 MP samples in Takahamadai at Jul. 2018
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Table 2 MP, sea and river water samples measured PCBs
Sampling L Sample type Number of samples Amount of
date Sampling site (Division of sample) PE PP PS EVA PU etc. sampls
Oct. 2020 Takahamadai Beach Beached MP 1 1 1 1 1 0.03
Oct. 2020 Kugenuma Beach (divide nto PE,PP, 1 1 1 1 1 s
Nov. 2020  Kurihama Beach PSEVAPUetc) 1 1 0 1 0 1 R
Oct. 2020  Takahamadai Beach 1L
Oct. 2020 Kugenuma Beach Sea water 1 each site 10L
Nov. 2020  Kurihama Beach 12L
Oct 2000~ Shgami River 1L
Tabata Sports Park
Oct. 2020 HkiiRier River water 1 cach site 0L
Fujimi Bridge
Hirasaku River
Nov. 2020 Morisaki Bridge 121
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Fig.3 Method for measuring PCBs in sea or river water
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Table 3 Results of PCBs included in the inside of MP

Unit (ng/g)
Sampling date Apr. 2018 Jul. 2018
Sampling site Kugenuma Beach Takahamadai Beach
Material of MP PE PP PE PP
Number of samples 2 2 8 7
Amount of samples (Total) 20g 2.1g 45¢g 36¢g
Minimum detection limit 0.07 0.07 0.03 0.04
Minimum determination limit 0.25 0.24 0.11 0.14
2C1 #11 19 3.2 6.3 7.0
3Cl #18 1.0 0.71 23 1.7
#20+#33 0.48 0.48 1.2 0.77
#31 0.96 0.86 2.0 1.1
4C1  #52+#69 1.9 0.66 1.7 1.7
#43+#49 0.39 0.35 1.0 0.33
#44 0.60 0.54 1.2 0.57
Mono-chlorobiphenyl(M1CB) ND ND ND ND
Di-chlorobiphenyl (D2CB) 19 3.2 6.3 7.8
Tri-chlorobiphenyl (T3CB) 3.6 2.9 7.9 6.4
Tetra-chlorobiphenyl (T4ACB) 3.8 22 7.8 4.9
Penta-chlorobiphenyl (PSCB) ND ND 0.11 0.36
Hexa-chlorobiphenyl (H6CB) ND ND ND ND
Hepta-chlorobiphenyl (H7CB) 12 1.4 0.63 ND
Octa-chlorobiphenyl (O8CB) ND ND ND ND
Nona-chlorobiphenyl (N9CB) ND ND ND ND
Deca-chlorobiphenyl(D10CB) ND ND ND ND
Total 28 9.7 23 19

#0O : IUPAC Number
#O+#0O : sum of isomers
* include results over minimum detection limit and under minimum determination limit
ND : under minimum detection limit Red bold : over 1 ng/g

* sum results of sample each material

Dadsorbed on the surface included in the inside Value : Ratio of PCBs included (%)
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Fig. 4 Comparison between PCBs adsorbed and included
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Table 4 Results of PCBs adsorbed on MP, in sea and river water

Sampling date Oct. 2020 Oct. 2020 Nov. 2020
Sampling site Takahamadai Beach Sagami River Kugenuma Beach Hikiji River Kurihama Beach Hirasaku River
Sample type Beached MP Sea water River water Beached MP Sea water River water Beached MP Sea water River water
Amount of samples 19¢g 1L 1L 40g oL 10L 22¢g 12L 12L
Measured item Absorbed Concentration ~ Concentration Absorbed Concentration ~ Concentration Absorbed Concentration ~ Concentration
Unit (nglg) (pgL) (pg/L) (ng/g) (pg'L) (pgL) (ng/g) (pgL) (pg)
Minimum detection limit 0.008 0.7 0.7 0.004 0.7 0.7 0.007 0.6 0.6
Minimum determination limit 0.027 2.3 23 0.012 2.4 2.4 0.022 22 22
2C1  #4 ND 5.2 6.6 0.054 6.3 10 0.043 7.7 22
#11 88 15 15 22 23 20 52 20 31
3C1  #18 2.1 15 15 1.8 18 17 0.95 20 29
#20+#33 0.64 10 5.0 0.58 8.1 5.2 0.63 5.7 6.8
#28 1.3 25 7.3 2.7 19 13 1.4 11 19
#31 1.2 15 9.1 3.0 12 11 1.4 14 19
#36 11 ND ND 0.10 ND ND 0.37 ND ND
4C1  #43+#49 1.2 6.8 5.0 43 6.4 12 1.5 83 59
#44 1.1 9.3 7.5 22 8.2 85 1.3 10 7.4
#52+#69 2.0 9.7 9.5 53 9.1 19 2.5 11 10
#66+#80 1.5 13 5.9 2.6 7.9 6.5 1.9 8.1 5.8
5Cl  #93+#95+#98+#102 2.4 8.2 9.4 2.3 5.8 19 35 8.6 7.1
#101 2.8 8.8 9.0 33 6.2 17 4.0 9.2 6.3
#110+#120 3.7 8.2 9.1 3.1 5.4 17 5.4 7.5 59
#118 2.4 9.9 7.9 22 5.5 11 49 6.5 43
6Cl  #128 0.64 2.3 2.1 0.94 ND 3.7 5.6 ND ND
#132+#146 4.4 2.5 3.1 1.8 22 10 6.9 2.7 22
#138+#160 3.0 ND ND 3.8 ND ND 18 ND ND
#139+#149 38 49 45 32 4.4 22 10 6.6 3.4
#153 4.4 5.9 5.9 44 6.1 24 19 7.3 43
#163+#164 0.98 2.0 1.8 1.8 1.5 8.6 8.9 2.6 ND
7C1  #174 0.24 0.71 0.72 0.80 0.93 13 2.1 1.3 ND
#180 0.68 2.3 1.8 2.5 2.8 25 5.0 4.8 1.9
#182+#187 0.40 1.5 1.4 1.4 1.7 18 35 4.6 0.84
10C1 #209 0.23 ND 17 0.12 ND ND 0.18 ND ND
Mono-chlorobiphenyl (M1CB) 0.29 ND ND 0.53 ND ND 0.32 ND ND
Di-chlorobiphenyl (D2CB) 89 23 22 22 30 30 52 27 57
Tri-chlorobiphenyl (T3CB) 24 93 54 14 76 70 7.8 73 110
Tetra-chlorobiphenyl (T4CB) 12 79 56 31 69 81 18 77 57
Penta-chlorobiphenyl (PSCB) 21 56 53 20 36 95 31 50 33
Hexa-chlorobiphenyl (H6CB) 25 22 20 21 16 96 84 22 19
Hepta-chlorobiphenyl (H7CB) 2.6 6.3 3.9 8.8 7.6 94 22 18 2.7
Octa-chlorobiphenyl (O8CB) 0.66 ND ND 1.4 ND ND 2.0 ND ND
Nona-chlorobiphenyl (N9CB) 0.16 ND ND 0.16 ND ND 0.14 ND ND
Deca-chlorobiphenyl (D10CB) 0.23 ND 17 0.12 ND ND 0.18 ND ND
Total 170 280 230 120 230 470 220 270 270

#0O :IUPAC Number
#O+#0O :sum of isomers
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* breakdown of Kanechlor
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Fig.7 Contribution ratio of PCBs emission sources (MP, sea and river water samples in autumn 2020)
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Fig. 8 Results of PCBs adsorbed on MP, in sea and river water each emission sources
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